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(54) Surface laser diode package having an optical power monitoring function 


(57) A surface laser diode package having an opti- 
cal power monitoring function for a surface laser beam, 
the surface laser diode package comprising: a substrate 
(14): a surface laser diode (12)for making a spontane- 
ous emission beam generated from an active region os- 
cillate by means of an upper mirror (121) and a lower 
mirror (123), and emitting a surface laser beam obtained 
by the oscillation: and a monitor diode (IS), installed be- 


tween the substrate (14) and the lower mirror (123) of 
the surface laser diode (12). for performing a light de- 
tection operation with respect to the surface laser beam 
emitted toward the substrate via the lower mirror (123). 
in order to monitor the optical power of the surface laser 
diode (12). The surface laser diode package can accu- 
rately monitor the optical power of the surface laser di- 
ode (12). 


FIG. 3 
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Description 

The presenl invention relates to a surface laser di- 
ode package having a monitor diode for monitoring an 
optical power of a surface laser diode. s 

A general optical disc system such as a compact 
disc player projects laser light on an information record- 
ing surface of a disc and reads information recorded on 
the disc. In this optical disc system, if an output of the 
laser light varies, an error may occur when a signal is w 
read from the disc. Thus, the optical disc system in- 
cludes an automatic laser power control (ALPC) servo 
circuit to stably control the output of the laser light. The 
ALPC servo circuit includes a photodiode for monitoring 
an optical power of a laser diode, and keeps a driving JS 
current of the laser diode constant according to the cur- 
rent flowing through the photodiode. Conventional sur- 
face laser diode packages will be described below with 
reference to Figures 1 and 2. 

In .lhe surface laser diode package of Figure 1.* a '^o 
monitor diode 15 has a cylindrical shape wrapping 
around a surface laser diode 12. The monitor diode 15 
detects a spontaneous -ir-mission beam emitted from the 
lateral surface of the surface laser diode 1 2. The detect- 
ed beam is used to monitor an optical power of the sur- 2S 
face laser diode 1 2. If a current is applied to an electrode 
1 1 of the surface laser diode 12, the current is supplied 
to an active region 13. If the current is supplied to the 
active region 13, the surface laser diode 12 generates 
a spontaneous emission beam. If the current supplied 30 
to the active region 13 is not less than a current value 
necessary for laser oscillation, the spontaneous emis- 
sion beam generated from the active region 13 is trans- 
formed into a surface laser beam by the laser oscillation. 
The beam emitted from the active region 13 oscillates 35 
in an upper mirror 121 and a lower mirror 123. and is 
emitted outwards via the upper mirror 1 21 and absorbed 
into a substrate 14 via the lower mirror 123. The upper 
mirror ^2^ and the lower mirror 123 interposing the ac- 
tive region 1 3 are used as a resonator. A current density -to 
should be large to generate a surface laser beam. Thus. 
portions-outside a laser oscillation arp?. hPtwppn th^ ..p, 
p er mirror 121 and the lower mirror 123 arp prfx?essed 
"WoxSatior ^ proton implantation to form a hir^h ohmic 
JaverloTherebv enlarg e ^a^current density. ■'S 

The spontaneous emission beam generated by the 
active region 13 does not completely vanish and is 
minutely emitted in proportion to the optical power of the 
surface laser diode 12. The monitor diode 15 receives 
the spontaneous emission beam emitted from the sides 50 
of the surface laser diode 12 when current is applied to 
an electrode 16 of the monitor diode 15; and outputs a 
monitor current in proportion to the received beam. 

However, the surface laser diode package of Figure 
1 is poor in terms of temperature characteristic. Thus, if S5 
temperature varies, an accurate monitor current cannot 
be output. Also, a spontaneous emission beam is used 
instead of a surface laser beam, to thereby cause an 


2 

error in the optical power monitoring. 

A surface laser diode package of Figure 2 has a 
structure where a monitor diode 1 5 is installed on a sur- 
face laser diode 12. The monitor diode 15 detects part 
of a surface laser beam emitted from the surface laser 
diode 12 when current is applied to an electrode 16 of 
the monitor diode 15. The detected beam is used for 
monitoring an optical power of the surface laser diode 
12, 

However, since the monitor diode 15 detects the 
spontaneous emission beam as well as the surface la- 
ser beam emitted from the surface laser diode 12. an 
error has occurred in the optical power monitoring. In 
addition, since the surface laser beam emitted to the ex- 
ternal is used, the optical power of the surface laser di- 
ode 12 is lost and the manufacturing process becomes 
complicated. 

With a view to solving or reducing the above prob- 
lems, it is an aim of embodiments of the present inven- 
tion to provide a surface laser diode package capable 
of monitoring an optical power by detecting a surface 
laser beam except a spontaneous emission beam 
among beams emitted toward a substrate via a lower 
mirror of a surface laser diode. 

According to an aspect of the present invention 
there is provided a surface laser diode package having 
an optical power monitoring function for a surface laser 
beam, the surface laser diode package comprising: a 
substrate: a surface laser diode for making a spontane- 
ous emission beam generated from an active region os- 
cillate by means of an upper mirror and a lower mirror 
and emitting a surface laser beam obtained by the os- 
cillation: and a monitor diode, installed between the sub- 
strate and the lower mirror of the surface laser diode, 
for performing a light detection operation with respect to 
the surface laser beam emitted toward the substrate via 
the lower mirror in order to monitor the optical power of 
the surface laser diode. 

Preferably, the package comprises a light scattering 
portion, installed on a junction surface of said monitor 
diode and the lower mirror of said surface laser diode, 
for scattering the spontaneous emission beam incident 
via said lower mirror. 

Preferably, said light scattering portion is installed 
on a region outside of a portion of said lower mirror cor- 
responding to the surface from which the surface beam 
of said upper mirror is emitted. 

PrefPfahly c-^ i H li ght rrattorinr, p r^ rT i^ n i*^ processed 
_bv oxidation. ^ 

For a better understanding of the invention, and to 
show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, 
to the accompanying diagrammatic drawings, in which: 

Figures 1 and 2 shows the structures of convention- 
al surface laser diode packages; and 

Figure 3 shows the structure of a surface laser di- 
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ode package according to a preferred embodiment 
of the present invention. 

A preferred embodiment of the present invention 
will be described with reference to the accompanying 5 
Figure 3. 

Referring to Figure 3. the present invention uses the 
fact that light emitted from an active region of a surface 
laser diode package is emitted in both the directions of 
an upper mirror and a lower mirror. io 

In the surface laser diode package of Figure 3. a 
monitor diode 15 performs a light detection operation 
with respect to a laser beam emitted toward a substrate 
14 via a lower mirror 123 of the surface laser diode 12 
In more detail, the monitor diode 15 is installed on a junc- is 
tion surface of a P-type substrate 14 and an N-type low- 
er mirror 1 23 of the surface laser diode 1 2. and performs 
a light detection operation with respect to the beam emit- 
ted via the lower mirror 123. The monitor diode 15 gen- 
erates a monitor current in proportion to the intensity of 20 
the incident laser beam. A reference numeral 16 repre- 
sents the electrode of the monitor diode 1 5. 

Spontaneous emission beams generated by the ac- 
tive region 13 are randomly emitted in various direc- 
tions, part of which oscillates by the upper mirror 121 25 
and the lower mirror 123. The spontaneous emission 
beam which do not oscillate by the mirrors 121 and 1 23 
causes incorrect monitoring of the optical power of the 
surface laser diode 12. A light scattering portion 30 is 
used to avoid the detection of the spontaneous emission 
beam. The light scattering portion 30 is forn rt^^H h y an 
oxidation process and is installed on the surface of the ^ 
lower mirror 1 23 except a por tign from whirh thp gi irfarp 
laser beam is emitted. Th e spontaneous emission beam 
incident to the light scattering portion 30 is scattered 35 
therefrom. As a result, most of the spontaneous emis- 
sion beam which do not oscillate is scattered by the light 
scattering portion 30 constituted by the oxidation proc- 
essed layer. 

The surface laser beam generated by the surface ^0 
laser diode 12 is incident to the monitor diode 15 via a 
portion where the light scattering portion 30 is absent. 
In this case, a little spontaneous emission beam is inci- 
dent to the monitor diode 15 via the portion where the 
light scattering portion 30 is absent. However since the -^5 
incident spontaneous emission beam has very little in- 
tensity, the monitor current generated according to the 
optical power of the surface laser beam does not 
change. Thus, the monitor diode can output the monitor 
current which is proportional to the optical power of the so 
surface laser diode 12. 

As described above, the surface laser diode pack- 
age having an optical power monitoring function can 
monitor an optical power of the surface laser diode with 
more accuracy. ss 

While only certain embodiments of the invention 
have been specifically described herein, it will be appar- 
ent that numerous modifications may be made thereto 
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without departing from the scope of the invention. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous 
to this specification in connection with this application 
and which are open to public inspection with this spec- 
ification, and the contents of all such papers and docu- 
ments are incorporated herein by reference. 

All of the features disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), and/or all of the steps of any method or process 
so disclosed, may be combined in any combination, ex- 
cept combinations where at least some of such features 
and/or steps are mutually exclusive 

Each feature disclosed in this specification (includ- 
ing any accompanying claims, abstract and drawings) 
may be replaced by alternative features serving the 
same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated other- 
wise, each feature disclosed is one example only of a 
generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to any 
novel one. or any novel combination, of the features dis- 
closed in this specification (including any accompanying 
claims, abstract and drawings), or to any novel one. or 
any novel combination, of the steps of any method or 
process so disclosed. 


Claims 

1. A surface laser diode package having an optical 
power monitoring function for a surface laser beam, 
the surface laser diode package comprising: 

a substrate (14); 

a surface laser diode ( 1 2) for making a sponta- 
neous emission beam generated from an active 
region oscillate by means of an upper mirror 
(121) and a lower mirror (123). and emitting a 
surface laser beam obtained by the oscillation: 
and 

a monitor diode (15), installed between said 
substrate (14) and the lower mirror ( 1 23) of said 
surface laser diode (12), for performing a light 
detection operation with respect to the surface 
laser beam emitted toward said substrate (14) 
via the lower mirror (123), in order to monitor 
the optical power of said surface laser diode 
(12). 

2, The surface laser diode package according to claim 
1. further comprising a light scattering portion (30). 
installed on a junction surface of said monitor diode 
(15) and the lower mirror (123) of said surface laser 
diode (12), for scattering the spontaneous emission 
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beam incident via said lower mirror. 

The surface laser diode package according to claim 
2. wherein said light scattering portion is installed 
on a region outside of a portion of said lower mirror 5 
(123) corresponding to the surface from which the 
surface beam of said upper mirror (121 ) is emitted. 

The surface laser diode package according to any 
of the preceding claims, wherein said light scatter- w 
ing portion (30) is processed by oxidation. 
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FIG. 1 
(PRIOR ART) 

LASER BEAM 



FIG. 2 
(PRIOR ART) 

LASER BEAM 
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